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@ Image transfer process and carrier material therefor. 



A flexible sheet image carrier for use in transferring Images to target textile substrates comprises a 
base material, for example limp latex-impregnated paper, with an extruded polymeric surface layer, and 
a thennoplastic transfer coating thereon that is separable from the polymeric surface under heat and 
pressure when in face to face contact with the target substrate. The transfer coating, which may be arc 
treated to enhance Its receptivity, receives the image by a xerographic method, and the image canrter 
meets photocopier industry standards for copy papers. Transfer coating materials include ionomer 
resins, ethylene-butyl acrylate copolymers and ethylene-viny! acetate copolymers, which tc^ether with 
low density polyethylene are also suitable for the polymeric surface to the paper base canrier web. 
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This invention reiates to an image transfer process and to an Image canrfer material for use in such a pro> 
cess. 

The invention has been devised for use in printing textile matsrials in conjunction with photocopying 
technology. Firstiy. an mfiage is fonned on an intermediate carrier material by xerographic means, and secondly, 

5 the image is physically transfen-ed from the earner to a target substrate. The carrier may simply replace the 
conventional photocopy paper In a commercially available photocopier, which may then form a blade or coloured 
image on the earner. The image may be semi-permanent on the canier, enabling the carrier to be handled with- 
out t\sk to the integrify of the image, but permitting transfer to the target substrate under particuiar conditions. 
The image is desirably substantially permanent once it has been transferred to the target 

10 One of the objects of the invention is to provide economical and versatile means for transfenring single 
images to textile fabrics in a bespolce manner. A particuiar applicaljon Is In printing images on to tee-shtrtBi 

Image transfer processes are known in which an image Is formed in xerographic toner by a xerographic 
process on a can-ier sheet, and then fbced to the sheet, after which the image-bearing carrier sheet is placed 
in face to face contact with a target substrate of textile material, and by the application of heat and pressure 

1$ the toner anage is transferred to the textile substrate, f-lowever, the quality of the image transfer step, and the 
durability of the image on the target material after it has been transferrBd, are often poor. 

According to the invention the image transfer process comprises providing an image carrier dheet^bom- 
prislng a flexible web base having a surface layer of polymeric material, and on the said surface layer of the 
base a themioplastlc coating; forming an image in xerographic toner by a xerographic process on the thermop- 

20 lastic coating on the canier sheet and fixing the image thereto; placing the Image-bearing carrier sheet in face 
to face contact with a target substrate of textile material; and applying heat and pressure whereby to separate 
the thermoplastic coating from the polymeric surface layer of the web and to transfer It and the toner Image to 
the textDe substrate, wetting the substrate and Howlng into Intimate contact with the fibres thereof. 

Also in accordance with the Invention, an image carrier sheet for use in an image transfer process, in which 

25 an Image in xerographic toner is fomied on the carrier sheet by a xerographic process and fbced thereto and 
thereafter the canier sheet is placed in face to face contact with a target substrate of textile material and the 
toner image transfenBd thereto under suitable conditions of heat and pressure, comprises a flexible web base 
having a surface layer of polymeric material, and on the said surface layer of the base a thennoplastic coating 
receptive to xerographic toner, the polymeric layer on the base and the thenmoplastic coating being selected 

50 so that under the said conditions of heat and pressure the thennoplastic coating Is capable of separating from 
the polymeric layer and transferring the toner Image to the textile subsbate, wetting the substrate and flowing 
Into intin^te contact with the fibres thereof. 

The image must be fonmed on the thenmoplastic coating (herein also referred to as a transfer coating) by 
means of a toner medium that can be transfen-ed to the substrate with the thermoplastic coating nmterial under 

55 particular conditions of heat and pressure. The toner is normally a fusible powder, and may be black or coloured. 
Normally it would be desired that the Image should not lose its integrity during the transfer, although no doubt 
interesting effects could be achieved by permitting some modification of the image at this stege. 

The image carrier is used in a xen^graphic copier In place of the usual copy paper, so that the original image 
scanned by the copier is used as the basis of a copy in toner fonmed on the receptive surface of the canier. 

40 The toner Is fixed to the coating in the usual manner for the copier, normally by passing the carrier between 
the copter's fuser rollers. Cleariy the conditions of heat and pressure at such fuser rollers must not be those 
conditions of heat and pressure that will cause the thermoplastic coating to separate from the carrier web. 

If the copier is provided with optical or electronic image processing fecilities, it may be possible to adapt 
or manipulate the image before fonming it on the can'ler. in particuiar, text can be reversed In the copier, so 

45 that a second reversal of the text in subsequent face to face printing on to the telnet substrate will rastore ite 
normal readable fonm. 

An image carrier intended for receiving the image by xerographic methods will desirably be fiat and curt 
free, of a weight not more than about 110 g.s.m., and abie to wtthstend the temperature and pressure of the 
fuser rollers. The overall thickness and construction of the sheet should meet the norms and standards of the 
so copier industry. 

The thermoplastic transfer coating on the canrier web must separate from the pplymeric surface of the web 
underacceptable conditions of temperature and pressiure; these conditioris should not be so extreme as to dariv 
age the tiifiage 6r the target substrate. Suitable temperatures for printing textile materials are generally not more 
than 195*^C, and more usually in the range from 165X to 190*^0. The temperature and pressure are typically 
55 applied for between 10 and 15 seconds, but this will vary according to the actual temperature and pressure 
employed, the nature of the b^nsfer coating, and the nature of the substrate. The carrier web iteelf will be dis- 
carded after the coating has been transferred to the substrate and ite condition at that time wlQ not be material. 

The transfer coating should be compatible with the terget substrate, to the extent that under the conditions 
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of transfer It wQI wet the substrate and desirably flow into intimate contact with tiie fibres of tlie substrate In the^ 
case of textiles (woven or non-woven). It may be entirely or partially absorbed by the target substrate. 

The prinplpa! functions of the themioptastic transfer coating include carrying the image-fonning medium 
across to the substrate, and bond ing the m<»dium to the substrate to fbc the Image thereon. Desirable properties 
include a higli melt index, implying good flow properties and low viscosity. 

A preferrsd thermoplastic coating comprises an ionomer, which although cross-Hnked at nonnal ambient 
temperatures becomes plastic at elevated temperatures. Typical lonomers are polymers of ethylene with small 
quantities of co-monomers containing carboxyl groups; since the cross-linking is Ionic in character, it la tem- 
perature dependent and reversible. Preferred ionomer resins include those sold under the trade maric Surlyn. 

Another preferred thermoplastic coating comprises an etiiylene-lower alkyi carboxyiate copolymer. Particu- 
larly prefenred lower alkyl (up to 5 carbon atoms) carboxyiate components are esters of acrylic and niethacrylic 
acids; and especially prafenad Is ethyiene-butyi acrylate copolymer (£B^. The lower alkyl carboxylatB pro- 
portion may be up to 30%, preferably about 1 5% to 20% in EBA. 

Other thenmoplastic polymers of this general type titajt are suitable for coating the carrier web and receiving 
the Image-forming medium Include ethyietia'^Inyl adetsitB copolymers (EVA). In tiiese, the proportbn of vinyl 
acetate Is desirably below 22%, and more preferably about 9%. 

Although different coating techniques may be employed, such as melt, solution or emulston coating, the 
thenmoplastic coating is preferably applied to ttie carrier web by an extrusion process. The coating mateilal is 
rapidly heated, extruded through a die and tiien immediateiy laminated to tiie carrier web. Excessive heating 
and air contact when hot are desirably kept to a minimum. Typical extrusion temperatures are in the range from 
260'*C to 300'^C. 

It may well be necessary or desirable to surface treat tiie tiiemioplastic coating in order to render it receptive 
to HTiage-fdnhing meldia. Treatment by a cold plasma or glow discharge, or by a hybrid plasma such as a corona 
discharge, or exposure to energetic radiation from an arc or tiie like, may be used to promote tiie wettability 
of, and adhesive strength to, the Oiermopiastic surface. Corona arc treatment is prefenred. 

The carrier web has a polymeric surface to which tiie thenmoplastic transfer coating is applied. The canier 
could be aflexible, uniform, polymeric sheet material. However, It may with advantage be a composite material, 
comprising a surface layer of polymer on a different base material. The base material can be selected to ghre 
particular major physical properties such as weight, dimensional stebiity and flexIbBity (or stiffness). The 
polymeric surface layer can be selected for Its contribution to these qualities, and in addition for Its qualities as 
a release agent under the image tiansfer conditions, having regard to Ite compatibility witii, and the nature of, 
the thennopiastic transfer coating tiiat It carries. 

The carrier web preferably comprises a flexible woven or non-woven fibrous material, especially paper, and 
particulariy paper impregnated with latex. Paper with latex saturatton can be made extremely limp so tiiat it will 
lie flat against the target substrate. 

in the case of tiie composite carrier web, typically of a paper base coated witii a polymeric surface layer, 
tiie polymeric layer can be applied by tiie same techniques as described above for the tiiemioplastic transfer 
coating, and especially by extmsion coating, and witiiln the same temperature range. When coating by extru- 
sion, it is preferred tiiat that tiie polymer layer and the tiienfnoplastic transfer coating be applied in succession, 
witii Just sufficient delay to ensure tiiat tiie tiiemioplastic tiansfer coating can later be separated from tiie under- 
lying polymer layer during tiie image ta-ansfer process. 

In order to ensure the later separability of the ttiermoplastic transfer coating from tiie composite carrier web 
it may be necessary to select appropriately different materials and/or different application conditions for the 
polymer layer and the thermoplastic tiansfer coating. Preferably, tiie polymer layer is of a different material to 
tiie thermoplastic tiansfer coating, and they are applied to the web base at different temperatures; in particular, 
tiie thenfnopiastic tiansfer coating may be applied to tiie polymer layer at a higher temperature tiian the polymer 
layer was applied to tiie web base. 

An alternative metfiod of coating a polymeric layer on to a canier web Is by roller coating. This is particularly 
useful where the polymer can be applied in solution or dispersion. The coated carrier may then be left to dry, 
or oven dried, before tiie themioplasti'c transfer coating is applied to It 

The FKiiynierbsuritece may be of tiie same materials (Including lonomers and poiyetiiylene-lower alkyl car- 
boxylic esters such as EBA and EVA) as were Identified above as sulteblefbrtiie tiiemioplastic transfer coating, 
altiiough preferably not the same material for each in one and the same composite web cam'er material. One 
suitable alternative polymeric surface material is low density polyetiiylene (LDPE). Another is an acrylic lacquer 
applied by roller coating the web. 

Table 1 shows suitable combinations of materials in image carrier materials according to tiie invention. 
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Table 1 



Web Base 


Polymeric Surface 


Transfer Coating 




Surlyn idnoriier 


EBA 




Surlyn iononiBr 


t VA 


Paper or paper 


EBA 


Surlyn Ibnoirier 


impregnated 


EVA 


Surlyn ionomer 


with latex 


LDPE 


Surlyn ionomer 




LDPE 


EBA 




LDPE 


EVA 




Acryl ic lacquer 


EVA 



Whether the earner web Is a simple flexible polymer web carrying the thermoplastic transfer coating directly, 
or a composite of a base material and a polymeric surface layer on which the transfer coating Is cam'ed, first 
the image-forming xerographic toner Is applied to the transfer coating, and secondly the thermoplastic transfer 
25 coating together with the image formed by the toner is transferred from the web to the target sub^te, with 
separation of the thermoplastic transfer coating under heat and pressure from polymeric surface of the carrier 
web. 

The invenljon is illustrated In the following examples. 
30 Example 1 

A paper web is fed past two laminating extrusion dies spaced a short distance apart on the same side of 
the web. From the first die a melt of Surlyn Ionomer resin is extruded at 280*C or preferably 290*C and laminated 
to the paper at a coating weight between about 7 and 12 g.s.m. to form the canrier web. From the second die 

35 a melt of ethyfene-vlnyl acetate copolymer is extruded at the slightly higher temperature of SOO^'C or preferably 
310°C to fonn a themrtoplastic coating of about 20 to 30 g.s.m, weight over the Ionomer polymer layer on the 
paper web base. The carrier web so fonned has a weight of 1 05 g.s.m. 

The surface of the thermoplastic coating Is exposed to a corona arc at an intensity of at least 45 dynes, 
preferably 50 dynes or more, to render receptive to photocopier toner powder, and the image carrier material 

40 so formed is then cut into sheets. 

A single sheet of this carrier material Is fed Into a Canon colour laser copier (eg model CLC 1 , CLC 200 or 
CLC 500) where It receh/es a full colour image in fused toner powder. The image-bearirtg sheet is then placed 
in face to face contact with a white cotton tee-shirt as the target substrate, agaliriet which it Is pressed fbr about 
1 2 seconds et between 1 65*»C and 1 9d*C. 

45 On peeiirig off th^e carrier web It is found that the EVA thermoplastic l^yer has sepanated cleanly from the 
ionomer resin layer oh the paper base of the composite cam'er, and has been absorbed by the cotton, trans- 
ferring the colour toner image and fixing it to the cotton. The image is substantiaiiy unaffected by subsequent 
laundering. 

50 Example 2 

The procedures of Example 1 are repeated in coating a 70 g.s.m. paper base with 10 g.s.m. of Suriyn 
Ionomer resin followed by 20 g.s.m. of ethylene-butyl acrylate copolymer (EBA) containing 17% butyl acrylate 
to gh^e an image carrier of 1 00 g.s.m. weight, ±3 g.s.m. 
55 A full colour image is transferred to a white cotton tee-shirt in the same manner as in Example 1 . It is noted 
that while the same actual transfer temperature of 187*C. within the given range of 166-190*C, is prefen^d for 
reasons of consistency, Image-bearing EBA coatings can readily be transferred at temperatures around 20''C 
lower that those used for EVA based image transfer. 
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It is further observed that In the photocopier, the image carrier with an EBA transfer coating shows enh- 
anced Iriction properties, particularly with regard to hnproved registratbn with the photocopier transfer dmm. 
The acetate-free thermoplastic transfBr coating Is less oorrosive to coating machinery and in the photocopier, 
where elevated temperatures are met In terms of durebility after repeated laundering, the image tranafjenred 

6 in EBA shows superior life and resistance to cracking. 

By using a paper base with a polymeric surface as the web, to which a thennoplastic coating acting as the 
transfer coating is applied, as described, much improved separation of the Image-bearing layer is achieved, in 
comparison with a transfer coating carried diredly by paper. Furthemwre, the Image carrier as a whole can be 
made of a weight, such as 100 g.s.m., and with other properties, which directly match the specificatidns of the 

10 xerographic copier industry, with oonrespondlhg advantages in tenrns of versatility and compatlbllty with existing 
photocopier equipment 

Example 3 

15 A 70 g.s.m. paper base is coated on one side with an ac^lic lacquer by using a web offeet printing method, 
le using a roller to transfer the lacquer to the paper carrier web. 

The web is allowed to dry and is set aside for 1 - 2 houra. The lacquer coating weight, after drying, is 5 - 
6g.s.m. 

The polymer coated web is then given a 20 - 30 g-s.m. coating of EVA, containing 9 - 18% vinyl acetate, 
20 by extrusion. 

The resultant image canier gave dean and substantially penmanent image transfer to cotton textiles under 
conditions similar to those described in Example 1 . 



25 Claims 

1. An image carrier sheet for use in an image transfer process, in which an image in xerographic toner Is 
fomned on the canier sheet by a xerographic process and fixed thereto, and thereafter the carrier sheet 
Is placed in fiace to face contact with a taiiget substrate of textile material and the toner Image transferred 

30 thereto under suitable conditions of heat and pressure, characterised . in that the said cam'er sheet com- 

prises a flexible web base having a surface layer of polymeric material, and on the said surface layer of 
the base a thennoplastic coating receptive to xerographic toner, the pdymeric layer on the base and the 
. ; thennoplastic coating being selected so that under the said conditions of heat and pressure the therniop-^ 
lastic coating is capable of separating from the polymeric layer and transfening the toner image to the 

35 ' textile substrate, wetting the substrate and flowing into intimate contact with the fibres thereof. 

2. An image can-ier as claimed in daim 1 wherein the thermoplastic coating has been surface treated whereby 
to render it receptive to xerographic toner. 

40 3. An image carrier as daimed in daim 1 or daim 2 wherein the flexible web Is a composite comprising a 
surface layer of pdymer on a base material which comprises paper. 

4. An image carrier as claimed in daim 3 wherein the paper Is impregnated witti latex. 

45 5. An image canier as claimed in claim 3 or daim 4 wherein the polymeric surface layer of the web has been 
applied to the base by extrusion coating, and the thenmoplastic coating has been applied to the polymeric 
surface layer by extrusion coating, In succession, at different temperatures, and witii Just sufficient delay 
to ensure that the thennnoplastic coating is capable of separating firom tiie surface layer of the web as 
aforesaid. 

50 

6. An image earner as daimed in any one of the preceding dalms wherein at least one of the thermoplastic 
coating and the polymeric surface layer of the web comprises an ionomer or an ethylene-lower alkyl car- 
boxylate copolymer. 

65 7. An Image canrier as claimed In daim 6 wherein the ethylene-lower alkyl carboxylate copolymer is an ethy- 
iene-butyl acrylate copolymer or an ethylene-vinyl acetate copdymer. 

8. An image canier as claimed In any one of the preceding dalms wherein the pdymeric surface layer of the 
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web comprises iGW density polyethylene or an acrylic lacquer. 

0. An Image transfer process which comprises providing an image earner sheet; fbmiing an image in 
xerographic toner by a xerographic process on the carrier sheet and fixing the Image thereto; placing the 

5 Image-bearing carrier sheet In face to face contact with a target substrate of textile material; and applying 

heat and presBure whereby to transfer the toner image to the textile substrate; characterised in that the 
image carrier sheet comprises a flexible web base having a surface layer of polymeric material, and on 
the said surface layer of the base a thermoplastic coating; the Image in xerographic toner Is formed on 
the themiopiastic coating on the canrler sheet; and the themnoplastic coating is separated from the 

10 polymeric surface layer of the web under the applied heat and pressure whereby to transfer It and the toner 
image to the texfile substrate, wetting the substrate and flowing Into Intimate contact with the fibres thereof. 

to. An image transfer process as claimed in claim 9 wherein the flexible carrier web having a thonnoplastic 
coating on a polymeric surface layer thereof comprises an image cairier as claimed in any one of claims 
f 5 1 to 8. 
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